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= (54) Title: CAIsHNE CD20 GENE 

= (54) S&M<D«f*: >r3^ CD 2 Oilfe^ 

(57) Abstract: It is intended to clarify the CD20 amino acid sequence and its gene sequence which are essentially required in con- 
structing an anti-CD20 antibody useful in treating animal malignant lymphoma. It is also intended to provide a method of diagnosing 
canine malignant lymphoma by using the CD20 gene sequence. Using monocytes in canine blood as a sample, mRNA is obtained 
and the full base sequence of canine CD20 gene (SEQ ID NO:2) is determined. Based on this sequence, its amino acid sequence 
(SEQ ID NO:l) is determined. Comparing the homologies with human and mouse CD20 genes and amino acid sequences, it is 
identified as canine CD20 gene. Moreover, a primer specific to the canine CD20 gene is constructed and the expression of the CD20 
gene in a sample is examined, thereby giving a method of diagnosing canine B lymphocyte-origin malignant lymphoma. 

J> (57) ^ifitj: :^mM\t. i(l!^(DSttU >/^M(Dj&«IC*ffl^i:ti^CD20^jl^*CD#)SlC^5L^■r. j2>^-efc-SCD20T5y^ 

<S <s^±«»iB5iJ (iB5iJ»^2) ^^t^Lfco -e-(DiE5iJlc*-3*^, TSyKlBJiJ (iBJiJS^D **SLfco t V 

O'j7X©CD20jg^E^iJj;t/T5y KiB?iJi:ffllpl1t^JtgiL, -f 5^CD20il^E^=■i: LTI^^ Lfco tS<^lz^ -iJiCDCDlO 
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m m m 

[0001] :^mmi^. mm>'^m(Diiii$:f^m^m^mm(DmmKm^^^^-c^(DCD2omm^ 
[0002] mm>^<Mtn. ^w^^(Dv>^<mmMmM^t\^fciy(D^m% Am(Dmm>-^< 

mm. mm. n. ^m. xm. nm. mm. mm. 3m. 

[0003] m^vi^^^Mit. 4^m^^<m^hti^mm(D-'^x\ 4^icm^xi^i^^<Dvi^ 

m^^^vxm^m. mm. -wmi^^^u Mm^^ikf^}£(Dmvt^^ir, 
i£.fc. mm<Dv>^m^mthxmm\Hi^7ki>m^^mmmv>^^m^. mim<Dv 

4^m<Dmmw}mK^\^x. mii^m(Dm^xh^t. ^^^^^ltioo 0 ttr 

[0004] mm>^m<Dmmmti.x. mmmmm. i\:.^mm. ^mmmj:t'(Dmm(Dm 

mtmmmitm^v>^m(Dm^^mmmmx$>^m^i^^<m^ ^hn^o m 



wo 2005/075640 2 PCT/JP2005/001880 

Am(Dm\^V>^<m\^m^x. v/^n*^:7r5H\ TKyr-^-Tv^^^. tfv-^y;:^^^, 

[0006] :Ltih(Dm^/wmi^. ir^x<Dm^^^mir^mmmxh^. lEmmmKhmm^ 

s^. mihW(Dms^. ^mmmfj:tiz.Mvx. mmms^tmmi^mmL-xv-^^t^ii^, 
[0007] McMmmm. ^t^mmmitmp^. ^tvxn^nx\ ^^mmmxh^ ich^^^^i^h 

%)(D%mc^\^Xh^m<r:>W.V^X\^. ltJl,500— l,800K/KD»ffl;ei5;e,^;5.J9^ j^.-f b 

[0008] wis^mmit. ^m^-^m^^hjMii^^^xcrymmi^m^^mmmx^^mc^ 
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[0009] ^cD2o^m^. mmmi^<DCD2o^mti^^ir:6t^ ^i^^^mi^^^ir^^^^R 

X^m.Mf^-tfS:otio l^ffa^ })^y^-^ly (rituxan) , })^y^-y-r:f (rituximab) t 

[0010] AK(;l*5v^■r. ^(Dx^iz.mm^i:mmmtm^^tiftiich^^ib^i^h'r. ^^m(Dm 
mmmicm^x. ^i$immm^~^fm^tix\,^fj:v\ —:ffx\ mm>^^m(Dmm 
mm-i^<. mtmm(Dm^m'k<m^f^x\^^. ^^x\ :^mm^hi^^i^mmco 
^x!i^Mt:^n^-(^(DCD2om'm^mm^^mm Kxm h^^i^tco ^^mm 
xmh^^K\^tC'<^(DCD2omm^mm\'i^?^<D^cD2o^i^(Di^mK!^:,mxh^ 

;^^0^^^*5V^'C0^^>;6^^cLfc-f^(Z)CD2O^l'f5^iS^|J^ffiv^, ^^(DCD20 

m^^^!i^mmi^mmx^^:f'74-r—^i¥^u 4^<DCD20(Dmm^m^^^tx 

^^^w-^yV^^'^^^^ 1127-1137 
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[001 1] :^mmi^. '<^(DijiCD2o^i^(Di'^m^iii^mx-^^^^(DCD2om.u^mm^mh 

o 

fCo ^^^-rJ?C)CD20^tfe^^«t^(7)CD20^t'g^^i!81.0%<Di^V^^|ll'|4$r^b. 
•^^y^<DCD20mB^th71.8%(Dmf^\^^^i-^^t:^^mh:b^iZ.:^thfCo */c. ^th 
^ODjtf^^iS^'J(-J:o-C=i— K$tL^CD20(DT^/^ia^U{^^ lih(DCD20COT^ym 
Ba^Ji:72.8%<Di^V mi^^^l^. '^^:^<DCD20(DT^ymMmth68.2%<Dm l^tt 

m^riticD20(Dm^mi^(^T^y^^^^^\t}^hcD20(Dm^Ui^<^T^yMMn<Dm 

t^^oT. ;$:^0JiCj;o-C0J^)d^fC$ti.fcT^y|igE^iJ. DNAlS^iJ. RNA@a^iJ^70% 

^hK. ^mMxmhf)^t^ri±4^(DCD2om^'f-mmx'o. 'f^(DCD20jte^^ 
!i^mm^mmx%^y'94-^—^i'f)i^i..nm^^n^4^(DCD2om^^^mmir 

^^tx\ 4^(DCD2om^^<Dmm.^m^ibti^^t^M.mu 4^(Dmm>^<m^ 
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[0013] irfj:f^ib.^mmi^. 

(I) mmmmm^'^imm.(DT^ymmm^mir^-(^cD2om:&M. 

(4)@a^lJ^Sa^lJ#-^2|B«O-r^CD20^=i— K-r^DNA, 
(7)ie^iJ^ga^iJ#^3tB<c(7)'f^CD20^3— Ki-^RNA, 

(9) ia^j^ia^j#-^3 j;iiB«(DRNAia^j K8m>}^±(Dm m^^^ir^^^^:t^h\ 

(10) (4) icmm.(D^^cD2om^^m}i^m^yi.Ayfz:-^9:^^h\ 

(I I) (5) -^ftLli (6) fitB4fe(D^^i/;^-^K^m^i^A.ff :7°^;^^K. 

(12) (7) t;ifBm(7)-rp<CD20»fe^^if>i-^m.^jAAyf£:/9;^5:K. 

(13) (8)*fc{*(9) };i|B«(D^i?w:^^K^m^32iAyfcV^:^^K. 

(14) (I0)*fc}*(ll) ^;I|B«c>:7^^;?!^$K^|a^iA^f£?l^®^m#:^ 

(15) (12)*fc}* (13) f3:tE<fe(Z):/7^5K^*a^jAA.fcB«^^#:. 

(16) -r5<CD20»e^*fc(i^(Dif>i-^iii|©i-§fci?)(D.ia^J^ga^lJ#-^19t;ifE« 

(17) 4yi^cD2om.^^~^fM^(Dm}ir^mmir^ti}^(D^ mmmmmm^2o\z.mm. 

(18) (i6)^fc(*(i7) Kmm<Dy'94'^—^m\^\ -rp<cD20jt^^^^fcf«<z)if>i- 

^iii|ig«^^T\ ^^(DCD20it^^^(D^m^|^-<, ^^(D^tty:/^-^ffi^^»f« 
[0014] ;^^5g(clJ;t9^^>}?)^t^$ttfc-r^(DCD20jt^^ia^J{*. -(^(D^CD20^i$ii^m^ 
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[0015] mi\^nnK^n^^^cD2omu^(Dmm.^^\^timx-^^o mmms) 

[0016] :^^m(D g e^-efe6CD20it'g™^J(D^Sl;i*3V>T. PCR^fe^fflV^6^;lfc/c^9. 

[0017] $^>(^. ;2|s:^P^-eeg^>;0^i!$tvfc-r5?(DCD2O3(t^^^Sa^Jj;«9. 4^(DCD2omU^'^ 

LV\ ^m^ll-<§-r5«DCD20jt'g^^(Dp^>i-^LT{*. ^5«DCD20CDMi51>^^^<D5t 

mmm i 

[0018] <^S(7)|iii> 

(1) m.mm(D^M. 

Lymphoprep^A;^.. ^(D_ht^^^^ML. ^'L^5>Smt-T^ta-e800 X g-eaS'l:^ 
i-^^^-e^;^^^^ilbfCo ^^^CO^iltCfiLymphoprep (Axis-Shield Pos AS 

(2) RNA^ffi 
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^'L^l^. JjN^v'-^^Xbfc (QIAshredder. QIAGEN)o 70%::i^i^/—/V^mMl.ii°^^y 

^{clBuffer RWl^RNeasy;^^i^fe:^;(jpb, S^^^^a-C.-r^'^::"^^— bbfc=^8000 
Xg-ei5#i^>il^b, :7n— ^^TfCo RNeasy;^7^^Buffer RFE^TZf'7-i\. 

^=^^;iRNase free water^al»;(JPx.. 8000Xg-ei5)^;iL^i-5ri!-eRNA?r^m$ 
•fr/Co RNA(Dttt±i(;i{*^5'h(RNeasy Mini Kit. QIAGEN)^fflV^fCo 
[0019] (3) DNaseMa 

#^tl.fcRNAi;i^a(D-irVADNA;55^Ai~^^^^jett^fcit) . ^cDDNase^Sf:! 
a;«9yVADNA^^«9^V >fCo 

^5^b(-#M<^BuflFer^DNaseI^RNA^?Sf;i;tJPX.. ST'C'eSO^F^^^/^cn.^— hUfc 
o DNase Inactivation Reagent^$^)t^^-l?S>t?-1t. ^?a'e25^rHl^>'=3r^^— hLfc 
„ 8000Xg-ei5}-]^>i:i^b. _h?f ^ffbV^^^— >^l;i#L. DNA-Free(Z)RNA^?Si:L/c 
o DNase^at^{*=¥5/b (DNA-free.Ambion) ^^\^fz.o 
(4) cDNA^Bfe 

DNase^abfcRNA^mt^, 10 X Buffer RT, dNTP Mix, RT (ji^fe^^J^) , 
Ribonuclease Inhibitor cloned (Invitrogen) @B?!j^@B?[Jli="^6(31;^L^@B^lJ^^'t" 
^oligo dT primer(^i:iy=i'-i;^-^^-?>')^;?JP;t37^-ei^F^-f:/^^^— h-rS^^-e 
cDNASr-^^bfCo cDNA(D'^^(c:f^dr5/b(Omniscript,QIAGEN)^ffl V >fCo 

[0020] <-f5<CD20jt^^^P^>i-CDi5^ti— :=^^^i/> 
(PPCR 

• ^^^7^(DCD20jHS^(D:^^iS^lJ^Sf-^B ^^14(^,^1 >^J^d^^>iB^lJ^ia?lJ# 
-^7 (;i^bfciB^J^#i-§Sense primer AU?iB^lJ^iB^lJ#-^8 (;i^bfciB^J^#i- 
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^Reverse primer^^ffb. -^^U/ccDNA^^M^UTPCR^^TofcCTaKaRa Taq 
TaKaRa)o 

dr5,|.cfJC)jjt|^-|4DNA polymerase (rTaq)^miJW\^fcR}tM^94:X:'C5^heat 
denateL/c^. 94°C-1^. 53— 60°C-l5>s 72°C • 2^^35cycle(D^#-ePCR^=fTV ^ 

(2) TA cloning •Transformation 

^(7)CD20a^i^ifK-^:/7^5K-<^^— (pCR vector) f^l^jA^, ^Ii0(3:?f^ 
M^^b/c^(TA Cloning Kit, Invitrogen) . T>'t°v^y^-X-gal^;()PLBJ:^Ji&t;i-C 

m^m^^XmM\^fCo^mM^^h(Dy°'7^^}'^mW,ia^^iyh{BioRad plasmld kit. 
BioRad) ^ffiV^fCo 

[0021] <^^cD2omB^wr}i(Dm.mmm(D^^^> 

^bfcia^J^Wi-^MlS Forward (-21) primer pnmerRnm^iMMi^]^-^10{C^ 
bf'ia^lJ^^-f-^MlS Reverse primer^fflV^Ti^^i^/VS^— i5^3z^v!;S^£;^^fofc 
o ^J^?^-^*i^— ^/^i^-ri5^^— ^fflV^, 96°C-10#\ SO'C-S^. 60t:-45>^25cycle 
i^«9MbfCo M^£^?S(DM^(z:(*=3r5/h(Big Dye Terminator v3.1 Cycle 
Sequencing Kit, Applied Biosystems)^ffiV'':fe.o =^5'h't'<^Terminator Ready 
Reaction Mix(;i{iDNA polymerase(Df|!l, '^yt'&.^XW:M^tlfcZ^'T:t^iy])yi^^^ 
U:tiy}^^3]}>m (ddNTP) ^^:hhi)^\^^U'B-^nX\ ^§^>(5D^ffl V ^/Co 

Rit^mrr^<Diy—^:x.:y:yC,mm^Ethanol/EDTAttmmi':.XmMU 
3fei^®^l^*bfCo rtb^Templete Suppression Reagent (TSR)t^^^^b. i^—^ 
rc^^i^— (ABI PRISM 310 Genetic Analyzer.Applied Biosystems) tCTi&Sia^lJ 
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[0022] < i^-(^CD20^AB^^mm(D^'M > 

primer^^tfb. 5'-*5j;tJ?3'-RACE PGR (5 'RACE System of Rapid 
Amplification of cDNA Ends version 2.0/3 'RACE System of Rapid 
Amplification of cDNA Ends^ Invitrogen) ^^<3fCo 
(1) 3'RACEfe 
DcDNA-a-^ 

RNAmWKmmm^^m'^l l {cl^bfcia^J^Wi-^Adaptor Primer^m-a-b. 
70X:Xn0^4>^^^—hl.tioyk±i'^3^i^i1rfc^. Buffer -O.IM DTT -lOmM 

dmP^m:^XU^l^. 37°CX26^MUl^fCo ^t^ife^^^^* (Superscript II 
Reverse Transcriptase) ^;(JPX.-C^'^L. 42^0-^1 NF^^HJ^?$-Ii:^ cDNA^-^^bfCo 
2)PCR 

BB^J*ia^J#-^12lcl^bfcBB^J^^i-§Sense primer (GSPl) *5j:t;?ia^J^gB^J 
^^IStdTFL/^lB^'J-^^'^'SReverse primer (Universal Amplification Primer:^:^/ 
h^) V ftl^t^DNA polymerase (rTaq) ^^Ml^fcR!t-M^94X:X5^heat 
denateLfc=^. 94X: • 54X: • 72%: • 25>^35cycle(D^#-eFirst PCR^ff o 
fCo ^tilFirst PCR0i^^emplete{;ibfcHJ^;lS^li^b. ia^J^iB^J#^14(c:^ 
bfcBB^lJ^^i-^Sense primer (GSP2) *Di;U^lB?IJ^ia^!j#^13t^^bfciB?lJ^# 
't"'6Reverse primer (Universal Amplification Primer :=¥iyh't') ^fflV"*^ 94°C'C55^ 
heat denatebfc^^. 94'C • SS'C • 72'C • 25>^35cycle<D^'(4^-enested 
PGR (Second PGR) ^n^^tX\ CD20mU^m}^^i^^l^fCo 

rTaq(TaKaRa Taq. TaKaRa) &<^(D^Ml^3' RACEB:(D^iyh^(Dh(D^^^\^ 

[0023] (2)5'RAGEfe 
DcDNA-^^ 

RNA^?^f^ia?lJ^@a?!j#^15t^^bfciB?lJ^^i-§Sense primer (GSPl) ^^fP;t 
. 70X:-ei04>'l'>^=3r^^— hbfCo 7k±f-l5>gV^fc^, Bufier. MgCl . DTT. dNTP. 
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Ji^fe^^^ (Superscript II Reverse Transcriptase) ^;()PX.. 42°C'ei^r^-f^=3r^ 
hbfCo 70'C-ei5^;tlPMbReverse Transcriptase^:^^$-&fCo RNase Mix^ 

iinx.*i?. 37'C-e305>;(ip?a-r§^i!-t?RNA^5>j!^bfco 

2)DNA^S 

cDNAMJ^^I^t^binding solution^^ltlx.jiii'o-b^ spin cartridge (il^'f~o 1000Xg"C2 
5)-r^3^'ij»b. yxi—:;^7V—^^Xfz.o Wash BufSev^Mx.. 1000Xg25>r^M>il-b:7i3 
—y^;V^^^Xfz.o spin cartridge^ff UV y^lcl^b, Q^'XKDWMt^^Mx.I 

[0024] 3)TdT(^J;§*^^!;-s— (D#;(JP 

^M:^ 7.5. Buffer. MgCl . dCTP. cDNA^iil-^. 9AX:X\--2'^MM.V. tKAiX 

2 

TdT^;tip;t^i?. 37T:-eio^. e>^°cx\o^^:y^=u^—hvtz^ 

4) PGR 

ia^!j^@a?lJ#-^16tC^bfcia?lJ^^i-§Sense primer (GSP2) ^^JiU^SB^'J^iB^J 
#-^1 7 Icl^UfciB^J^^-f^ Reverse primer (Anchor Primer :^5/^ct')^fflV^. 
Btl^ttDNA polymerase (rTaq) ^^;tlPbfcHJ^^IS^94'C-e55>heat denatebfc^ 
. 94°C-1^. 50°C-1^. 72°C-25^^35cycle(Z)^#-eFirst PCR^frofCo ^t^First 

PCR0J^^empletet;ibfcSJ^;|g^MSb. iB^J^iB^IJ^-^lSi^^L/cia^J^W 
i-6Sense primer (GSP3) ^3 J;U?ga^J^@E^J#-i-13 tC^L/cgB^J^Wi-^Reverse 
primer (Universal Amplification Primer:=¥iybft') ^r^^V"*. 94'C't?55^heat denate 

94°C • 58°C • 72°C • 25)-^35cycle(D^#-enested PGR (Second 
PGR) ^n^^tX^ GD20jt'fe^^ifK"^±ti|>ibfCo rTaq (TaKaRa Taq. TaKaRa) ^ 
iJ1^(D|^m(D|^^{*3' RAGE^fe(D=ar5/httJ(Dt)(D^'KfflbfCo ^(D^PGR0i^^T;^fn 

llife^ll 5 

[0025] <-f5<GD20Jt^^^CD|^^&(cloV^T> 

Genbanki^^S$t^TV^;5t^GD20yyA(3zdf-y^) ^(D^Bl^t^^Sgl.Qo/o, -^r>J^ 
GD20mRNA^{*7 1 .8% ift V ^^B llH4^^bfc/cJ?) . ^ Isl^^lf bfcilfe^fi^p^OD 
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[0026] <T5:y^ia^lJ(D|^^;^fe(;lov^■r> 

^fc}ihcD20(Dm^mi^<DT^ymmmt^tiKm'^ir^tmK.hn^4^cD2o<D 

[0027] < 4^CD20mB^^i^mir:^fc^(D-:f'y4'^—(Di'^m: > 

L-xmi^fcMm^m^. mmmmy\m-^i9K^i.fzMm^^ir^sense primer*^ 

mmms 

[0028] <-r^(DMtty>^^-^tt^^iif«;^?fe> 

jE^-r^^y^-^Ntp {2m) *5j;tj«y://Niit (Stage III IV im. V 8^!j) oy^^NgH 

;5^^)MStbfctt^?MJiS;5^fe. =ar5/h(Rneasy Mini kit, QIAGEN) ^fflV^■r. total 
RNA^tttiiLfCo ^t^^AL-TV^^DNA^^ariyhCDNA free kit, Ambion)-e^«9^V> 

fc^. total RNA(2/ig)^^^)dr:yh(Omniscript RT kit, QIAGEN) ^fflV^T. PCRH 



wo 2005/075640 



12 



PCT/JP2005/001880 



Sense primerS'- CTCTTTGCTGCCATTTCTGGAAT -3. Reverse primerS'- 
TCTATTGGTGAAGATTCCTG -3') ft-f^ttDNA polymerase (rTaq)^^;!jP 
b/cMJ^?l^^94^-e5^heat denateb^c^. 94^ • 30#, 55^ • 30#, 72°C • 1^ (# 
MRf^-l-^) ^26cycle(D^#-ePCR^fTofc (TaKaRa Taq, TaKaRa) o PCR^J^:};! 

fern. ^i^^M^ltT-eil^ufco 

[0029] [^1] 



No. 








Stage 




1 






B cell 


Vb 




2 


V— X— , 13^ 




B cell 


Vb 




3 






B cell 


Va 




4 






T cell 


Vb 




5 


T>/vX:3f-^^ 11 ^ 






mb 




6 






B cell 


Vb 




7 






nonB nonT cell 


Vb 




8 






B ceil 


Vb 




9 






B cell 


IVa 




10 






B cell 


Va 





[0030] (2)np^(Dmm 

m^^ir^CD20i&^^~ttcli^(Dm}T'^i^'fMir^fc^COSense primer*5j:tFiB^iJ 

^sa?u#-^2otc^Lfcia^ij^^i-§cD2o»^^^^/cf*-^(Dif>t^iii|'s-r^fci?)c> 

Reverse primer .J^^ BSflKifttDNA polymerase (rTaq) ^l^MX^tlRf^W^QAX^XS^ 
heat denatebfc^. 94^0 • 30#, 55X: • 30#, 72%: • 1^ (i^^^f^L^l^) ^37cycle(D 
^#-t?PCR^^To/c: (TaKaRa Taq, TaKaRa) « PCRRjiK^lCX^^Xi^m^ntc^U^P^- 

(7)cDNA^;loV^TT;^f^— ;^<f7k_b-e«^^lbb. :i:>fb:^5=-v?!>A-e^fe=^. 
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[0031] (3)'^^ 

mi. 12(D1— 3, 6, 8—10) i3:*DV^-C{*. CD20m.'^^<Dm^^^Mi^htlfc/()^. T]) 

[0032] ^mmKX'omh^^K^tifc4^(DCD2om'^i^mm^. 4^(Dmm:y-^<m(D^i^ 
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[2] iS^iJ^iS^iJ#-^i fitB4fe(DT^y i^ie^ij \c70%^±(Dm l^tt^^i-^S e «o 

[4] BB^J^ia^J#-^2|B«(D^p?CD20^=3— Kf ^DNA o 

[5] BB^J*ia^J#-^2 (c:|B%(DDNAia^J l;i70%i^>l_h<D^ IWH4^^-r^5?i^ v:^^Ko 

[7] ia^lJ^ga^lJ#-^3|B^(D-r^CD20^=3— K-r^RNA „ 

[8] ga^j^ia^j#-i-3 (csEmc>RNAia^j K7o%KJ<±(Dm m\^^^ir^^^\^:t^K 

[9] ia^J^ia^J#-^3 f;i|E^ORNAia^J l'Z80%l^±(Dm m\^^^ir^^^\^:t^K 

[10] ft^il4t^tB^(D^^CD20itf^^Bff>t^m^3AAyfdV^;^^Ko 

[11] if ^^5^fc{*6fciB«0><i5^W:^^K^|M.^jAA/fc:/7;^5:Ko 

[12] m^mKmm<D4^cD2omm^m}ii^m^j2<A^fc:f=7^^K 

[13] »^^8^/c«9l;i|B^<Dp?i^W:^^K^m^iAAyfcV9>^5:Ko 

[14] ft jfcJglo^fcfil 1 t^fE«c<^:7°9^^K^m^)AA/f£M®fei^^o 

[15] f*^igl2*fc(il3(^|Bm(^:7°7:^^K^m^jAA/fc?l^«^m#:o 

[16] -r^CD20jt^^^^fc{*-?r<D8ff>t^iii|>gi-6/cJ?)(D. ia^J^ga^J#-^19(;i|E«CD:/ 

[18] tt^^l6^fc^*l7^^:lEa(D^7-r•^-Mv^. '<^cm(m.^^ip.f:n^<Dm)\^m 

o 
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